Many studies have reported a decline in empathy as allopathic medical students progress through medical school. Data are needed to compare the pattern of changes in empathy in osteopathic and allopathic medical students. Also, it is important to investigate the associations between measures of empathy and attitudes toward interprofessional collaboration, which are among major elements of professionalism in medicine.
reasonable to ask whether variations in empathy among osteopathic medical students are different from those reported for allopathic medical students and whether students' experience with OMT could potentially influence their capacity for empathy in the context of patient care. With the exception of a cross-sectional study by Kimmelman et al that was published in 2012, 31 there is virtually no empirical research on empathy in osteopathic medical students and physicians compared with those of allopathic medical students and physicians, both in the United States [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] and abroad. [26] [27] [28] [29] [30] We designed the present cross-sectional study to
(1) investigate correlations between empathy and interprofessional collaboration scores in osteopathic medical students, (2) examine differences in empathy and interprofessional collaboration scores by sex, year in medical school, and specialty interest, and (3) compare empathy scores by class year between osteopathic and allopathic medical students.
Methods

Participants
Research participants were students in years 1 to 4 of medical school at the Ohio University Heritage College of Osteopathic Medicine (OU-HCOM).
Instruments
The Jefferson Scale of Empathy (JSE) was used. This scale is a validated instrument used to measure empathy in the context of medical education and patient care. 15, 16, 24 Hojat et al 14 developed the JSE based on an extensive review of the literature, and they designed it to assess empathy as a cognitive attribute of a physician: Can he or she understand patients' experiences, concerns, and perspectives, and does he or she have the capacity to communicate this understanding and an intention to help? 8, 24, 32, 34 The JSE includes 20 items, each answered on a 7-point Likert scale (1 indicating "strongly disagree" and 7 indicating "strongly agree").
T he past decade has witnessed increasing calls for health care to be evidence based and founded on healing relationships fostered through compassion, empathy, teamwork, collaboration, and responsiveness to the needs, values, and preferences of the patient. 1 Research suggests that empathic engagement in patient care can lead to positive clinical outcomes. 2,3 Veloski and Hojat 4 described empathy and interprofessional collaboration as major elements of professionalism in medicine, 4 and they should be considered core elements of patient-centered care.
More than 10 years of studies on empathy in allopathic medical students and physicians indicate that empathy tends to erode during medical school [5] [6] [7] [8] [9] [10] [11] and in residency training. 12, 13 Furthermore, higher empathy scores have been linked to better ratings of clinical competence in core medical school clerkships, 14 sex (being female), [14] [15] [16] [17] and interest in primary care specialties that often require first-encounter and long-term face-to-face interaction with patients. 15, 17 The distinction between allopathic and osteopathic medicine continues to be debated. [18] [19] [20] The JSE is a widely used and researched instrument in medical education research 42 ; it has been translated into 42 languages to date and is used in more than 60 countries. 33 Completion of this brief scale takes 5 to 10 min- 
Results
The students who responded to the survey (N=373) included 197 women (53%) and 176 men (47% 
=3.0, P=.38).
Correlations Between the JSE and JSAPNC
The correlation coefficient between scores of the JSE and JSAPNC was statistically significant (r=0.42, P<.01).
Cronbach α reliability coefficients for the total sample were .84 (JSE) and .84 (JSAPNC). To compare the empathy scores from the present study with those from a study on allopathic medical students, we used data reported by Chen et al 6 in a crosssectional study at Boston University School of Medicine.
To our knowledge, theirs was the only cross-sectional study with US allopathic medical students in which the JSE was used, with mean scores adjusted for sex, age, educational debt, and career preference. To obtain comparison data, we asked Dr Chen to provide us with unadjusted JSE means and standard deviations, which he subsequently sent to us (Daniel Chen, MD, e-mail communication, July 6, 2012).
Statistical Analyses
The relationships among the 2 scales were examined using the Pearson product-moment correlation coefficient. We used the χ 2 test to assess the associations between discrete variables (eg, sex and class year). We used the t test, multivariate analysis of variance (MANOVA), and univariate analysis of variance (ANOVA) to compare the scores of the 2 scales by sex, year in medical school, and specialty interest. We performed all statistical analyses using SAS version 9.3 for Windows (SAS Institute). We used the 2-tailed t test for independent groups to compare the findings from our study with findings from the study by Chen et al. We considered P values of .05 or less to be statistically significant. 
Comparisons by Specialty Interest
Of the participants, 150 (40%) were interested in peopleoriented specialties and 170 (46%) were interested in technology/procedure-oriented specialties. Fifty-three students (14%) were in the "other" category for specialty interest.
Comparisons of these groups on the 2 scales and summary results of statistical analyses are reported in 
Osteopathic-Allopathic Comparisons on Empathy Scores
The means and standard deviations of the JSE by class year in osteopathic and allopathic medical schools are presented in Table 3 . Mean empathy score for different years at OU-HCOM were compared with those from the cross-sectional study of allopathic medical students at
Comparisons by Sex
Means and standard deviations of the 2 scales for men and women and summary results of statistical analyses are reported in Table 2 . Results of MANOVA showed significant differences between men and women (Wilks λ=0.94, P<.01). As shown in Table 2 , ANOVA indicated that women scored significantly higher than with the findings of Ward et al, 37 in which a significant correlation was observed between scores of the JSE and JSAPNC in nursing students.
Interprofessional collaboration scores were significantly higher in the first 2 years of medical school, but because of the cross-sectional design of our study, we cannot be certain that these differences were a result of the nature of medical education curricula or specific experiences in osteopathic medical school. Future research should explore reasons for such changes in longitudinal study designs.
Factors that influence teamwork-or what now is more frequently described as interprofessionalism-are still poorly understood, and the relationship between empathy and interprofessionalism has not been rigorously examined. Such relationships should be of interest, especially given the growing prominence of the notion that values and ethics should form a core competency for interprofessional education. 50 An expert panel 50 has suggested that optimal interprofessional collaboration occurs in a setting where each party shares a common set of Boston University School of Medicine. 6 As described previously, we used the unadjusted means and standard deviations from Chen et al 6 for comparison purposes.
For each year, we compared mean scores on empathy between the 2 schools by using the t test for independent samples ( Table 3 ). There were no statistically significant differences in empathy scores between students at the 2 schools in years 1 and 2. In year 3, however, mean empathy scores were significantly higher among osteopathic medical students compared with allopathic medical students (114.4 vs 110.9, respectively; t 158 =2.31,
P<.05).
Although in year 4, mean JSE score for OU-HCOM was larger than that for Boston University, the difference was insignificant (P=.09).
Comment
To our knowledge, the present study is the first to examine relationships and correlates in empathy and attitudes toward interprofessional collaboration in osteopathic medical students. Our findings are consistent knowledge no comparable data are available for allopathic medical students on these questions, it would be interesting to compare differences in responses of allopathic and osteopathic medical students in a future study.
The notion that osteopathic medicine and osteopathic medical training are in some way more holistic has been criticized given the ongoing emphasis of the allopathic medical community on primary care and patient centeredness. 19 Nonetheless, could some aspect of osteo- More speculative but intriguing is the possibility that the relationship between empathy and OMT is more fundamental and may influence students' empathy throughout their osteopathic medical training and possibly beyond.
For example, to properly provide effective OMT, one must learn how to interact by touch therapeutically with the intent to provide comfort and help. Furthermore, as part of this dynamic interaction, one must further learn how to be touched in the same way and learn to converse with the patient to earn the privilege to influence his or her health.
Such interaction between OMT and empathy certainly deserves further investigation.
The issue of empathy erosion has been documented elsewhere [6] [7] [8] [9] [11] [12] [13] and is not a trivial matter; denial of this values such as altruism and caring. Thus, it is logical that empathy would be an important determinate of such collaboration.
Consistent with previous research findings, we found higher empathy scores among women than men. In addition to social learning, women's abilities in interpersonal skills 52 and their more accurate perceptions of emotional states of others 53 may partially explain these sex-based differences. 24 We found no significant difference on scores of empathy and attitudes toward teamwork between students who planned to pursue people-oriented specialties and those interested in technology/procedure-oriented specialties. This result is not in agreement with most of the findings in allopathic medical students in which students interested in people-oriented specialties obtained a higher mean empathy score than those who were interested in technology/procedure-oriented specialties. 15, 17 Of great interest in our cross-sectional study was our finding that there was no difference in empathy across the 4 class years of osteopathic medical students, which contradicts the findings of comparably designed crosssectional studies in allopathic schools, 6 as well as a more robust longitudinal study of empathy in allopathic medical students. 8 Allopathic-oriented studies demonstrated erosion of empathy starting at year 3, whereas our findings indicated no such erosion. Our findings are also supported by the results of a cross-sectional study of osteopathic medical students at a different institution. 31 To explain why students chose the discipline of osteopathic medicine, we noticed 2 potential contributing factors in approximately half (53%) of the respondents:
(1) before attending osteopathic medical school, a member of his or her family was treated by a DO, and (2) he or she had a mentor relationship with a DO (47%).
Whereas 12% of students in our sample reported receiving OMT before attending osteopathic medical school, this experience was a statistically significant predictor of higher empathy scores and more positive attitudes toward integrative medicine. Although to our changes in empathy and interprofessional collaboration among osteopathic medical students that should provide more definitive results.
Conclusion
Despite the aforementioned limitations, the finding that empathy in osteopathic medical students does not erode phenomenon is certainly not constructive. 54 The The differences in empathy between osteopathic and allopathic medical students may be plausibly attributed to selection factors: in other words, more empathic applicants choose to study osteopathic medicine. The data in the present study, however, do not support this speculation. We found no significant differences in empathy scores between allopathic and osteopathic medical students in years 1 and 2 of medical school ( Table 3) . These findings strengthen the possibility that a foundation in osteopathic medical education may buffer or protect empathy during years 3 and 4, the most taxing time of undergraduate medical education. Osteopathic and allopathic medical students in the present study and in the study by Chen et al, 6 respectively, demonstrated equivalent levels of empathy until year 3. After year 3, only the allopathic students demonstrated erosion compared with both their second-year allopathic counterparts and the third-year osteopathic medical students of our sample.
Limitations
The single-institution feature of this study does not allow for generalization of the findings to a broader population of osteopathic medical students, thus jeopardizing the external validity of our findings. We view our findings as preliminary and urge caution in interpretation. A multiinstitutional scope with representative samples of both osteopathic and allopathic medical students is needed to allow for generalization of the findings. Also, the validity of cross-sectional studies in examining changes is limited due to the possibility of baseline differences among students in different classes. A longitudinal study of cohorts would be ideal for studying changes over time. We are currently undertaking a longitudinal study to examine (continued)
